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INTRODUCTION
Since the introduction of the CAPM by Sharpe (1964) and its extension by Lintner (1965) asset pricing models have been an intensive topic of research. In a fully integrated market where purchasing power parity (PPP) holds, the global CAPM should price all assets (see Grauer, Litzenberger and Stehle, 1976) . However, many studies show that PPP usually doesn't hold 1 . In that case, a correct specification of an asset pricing model should entail exchange rate risk factors. Such international asset pricing models are developed by Solnik (1974) , Sercu (1980) , Stulz (1981) and Adler and Dumas (1983) .
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Another extension of the CAPM was suggested by Fama and French (1992 , 1993 , 1995 , 1997 . Besides the world market factor they included two zero-cost portfolios: a Small minus Big (SMB) portfolio based on the total market capitalization of the firms considered and a High-minus-Low (HML) portfolio which is based on the book-to-market value of the stock. In their studies Fama and French show that their asset pricing model performs better than the traditional CAPM. In a later study (Fama and French, 1998) , they provide the international evidence by investigating the model for a number of countries. Despite the good performance of their model several studies question their methodology. Daniel and Titman (1997) find that rather the characteristics than the covariance structure of the returns explain the cross-sectional variance of the stock returns. Other studies (Campbell (1996) , Ferson and Harvey (1999) and Lettau and Ludvigson (2001) ) show that incorporating conditioning information in a traditional CAPM also increases the ability to explain the returns.
In this paper we do not contribute to the methodological discussion, but try to answer a more practical question. Although Fama and French (1998) advocate a global version of their model, many practitioners and academics use a local version of the three-factor model in order to make correct estimates of the expected stock returns (e.g. for portfolio selection problems and cost-of-capital calculations 3 ). Griffin (2002) documents that a local three-factor model is better (in terms of adjusted R 2 and Jensen's alpha) than the global version for the stock markets of the U.S., Canada, the U.K., and Japan. The result is found for both portfolios and individual securities and is also robust for basic methodological changes.
We address the same issue for the euro area. Although not all countries are as integrated with the world market as the four large countries mentioned above, the euro area forms a very integrated area by itself. 4 Over the last decade a number of changes in the European Monetary Union has had a big influence. Besides the harmonization of monetary and policy rules and legislation, the playing field for institutional investors (the largest investors in the European market) changed considerably. 5 During our sample period the restriction on maximum investments in stocks has been relieved and the introduction of the common currency opened up the euro area market for the institutional investors even more.
Consequently, the termination of the exchange rate risk within the euro area spurred the (financial) integration process amongst these countries. 6 Given these changes and the resulting union, it is interesting to see what factors drive the stock markets in this area. As discussed above, Griffin (2002) shows that the domestic model is preferred, but which "domestic model" applies to the euro area? Are asset prices driven by local country factors or are euro area factors more appropriate nowadays. In this paper we address this issue and examine the behavior of these asset pricing markets over time as well.
We study the equity markets of all euro-participating countries over the period 1991:07 until 2002:08. We create portfolios for each country based on the book-to-market and the size characteristics of the companies considered. The returns of these portfolios are used to test the different asset pricing models. We find that the domestic three factor model (country 3FM) clearly outperforms the euro area three factor model. Given the European integration during our sample (as evidenced by Hardouvelis, Malliaropoulos and Priestley, 1999) , we split the sample in two parts to examine the behavior of the asset pricing models in each sub period. We show that the difference in the first part of the sample is substantial (the mean absolute pricing error of the country 3FM is up to 40% lower than the pricing error of the euro area 3FM). In the second sub sample this difference decreases to approximately 7%.
Thus, even though the (relative) performance of the euro area model has increased substantially, the country 3FM still produces the lowest pricing errors on average.
Furthermore, we also group the stocks along another dimension. Among others, Fama and French (1997) show that pricing industry portfolios is very difficult. However, no studies (to the author's knowledge) have implemented an industry-specific three-factor model 4 Hardouvelis, Malliaropoulos and Priestley (1999) show using a conditional framework that most member states of the European Monetary Union seem to become fully integrated with each other in 1997. 5 Institutional investors are usually very restricted concerning investments in stock markets, both in the maximum amount invested (in percentages of total assets) and how these investment are allowed to vary over different stock markets (it is very common that the greater part has to be invested in local currency-denominated markets). 6 Recent studies, that consider the euro area asset markets in particular, find that the changing environment of the euro area is slowly reflected in the financial markets (see e.g. Cavaglia, Brightman and Aked, 2000; Isakov and Sonney, 2002) .
(industry 3FM) following the Fama-French methodology. In this paper we address this issue and compare the results with the euro area 3FM. For each sector we create a number of portfolios based on the book-to-market or size characteristics of the firms. As in the country case, we find that an industry 3FM clearly outperforms the euro area 3FM. This result is robust over the sub periods and holds for both book-to-market and size-sorted portfolios.
The rest of the paper is organized as follows. Section 2 provides the methodology used in this paper. Section 3 discusses the data used and explains how the portfolios are constructed. Section 4 presents the results and section 5 concludes.
METHODOLOGY
We estimate different versions of the Fama and French three factor model (3FM). We employ the same methodology and same performance measures as Griffin (2002) and apply this approach to the euro area stock markets. This sections covers the applied models in more detail.
The 3FM relates the expected return on a stock or portfolio in excess of the risk free rate to three different factors: (1) the excess return of the market portfolio; (2) the difference between the return on a portfolio of small market capitalization stocks and the return on a portfolio of big capitalization stocks (SMB, small minus big); (3) the difference between the return on a portfolio of high book-to-market stocks and the return on low book-to-market stocks (HML, high minus low), which proxies the value or distress premium. In a regression framework this model can be written as:
where R it , R ft and R mt are respectively the return on a stock or portfolio, the risk-free rate and the market return; β i , s i and h i are the unconditional sensitivities of the i th asset for the specific factors, α i is the pricing error and ε it the error term.
In this paper we focus on the domestic 3FM of Fama & French applied to the euro area (or European Monetary Union). The main research question covered in this paper answers how domestic these factors (market return, SMB, HML) should be. A natural definition of domestic factors are country-specific factors. However, given the rate of integration and the introduction of the common currency in the European Monetary Union, a 3FM with euro--5-area-based factors could also be seen as a domestic model. In section 2.1 we discuss both of these models and examine which model produces the lowest pricing errors. Instead of using geographical characteristics in defining the 'local factors', one can also create factors for each different sector. As discussed in the introduction, the regulatory changes in Europe has been numerous and consequently investors should take a sector-based approach in examining the euro area capital markets.
7 Following these lines an industry-based 3FM is perfectly rational.
Furthermore, these analyses can bring new insights in the discussion on pricing industry portfolios (which is very hard according to e.g. Fama and French, 1997) . The methodology for the industry-based factor models is discussed in section 2.2.
Euro area vs. the country three factor model
In a fully integrated market there is only one set of factors that prices all assets of each country. Assuming that the euro area is a highly integrated area, we can define the euro area three-factor regression model (euro area-3FM) as follows:
where EMRF t is the euro area market excess return, ESMB t represents the small minus big portfolios for the euro area and EHML t is the euro area high minus low portfolio. For the definition of the EMU risk factors, we follow the methodology of Griffin (2002) , who defines the global risk factors as the weighted averages of all domestic risk factors under consideration.
where DMRF t and FMRF t are the domestic excess market return and the foreign excess market return respectively; the weight w Dt-1 is equal to the country's total market capitalization in the previous month over the total EMU market capitalization in the previous month and w is the weight for all foreign countries and by definition the complement of w Dt-1 . The other two factors (ESMB t and EHML t ) are defined in a similar way.
The three-factor model described in equation (2) 
We will refer to this as the international country 3FM. It is formed by decomposing the global model into the specific domestic-related components and foreign country components.
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If the foreign factors are irrelevant, the international country 3FM collapses to the country 3FM:
In order to assess the performance of the three different models considered, we apply two separate performance measures. First of all, the adjusted R 2 s of the different regressions are compared. Although the R 2 rises when useful factors are added, it is not the best statistic to compare models. A more reliable performance measure is the pricing error of the regression (α i ). On average, the most effective model is best able to price (portfolios of) assets and hence produces a lower pricing error (in absolute terms). The models are tested on different groups of portfolios. Following the literature we will mainly focus on BE/ME-sorted portfolios and on size-sorted portfolios.
The industry asset pricing model
This section covers another possible avenue for a "domestic model". Instead of defining a local asset pricing factor model for each country, we also consider asset pricing models for each industry category. As mentioned before, the European (Monetary) Union is in the middle of an integration process. Given this dynamic environment many studies have been done in order to test for structural changes in the European financial markets. Some of these studies 8 In case of highly integrated markets, this specification is not identified. The factor-pairs (e.g. DMRF and FMRF) are then highly correlated. We will therefore not pay a lot of attention to this model, but do report the results in order to be able to compare them with Griffin (2002) .
argue that industry factors are becoming more important relative to country factors (see footnote 5). From this point of view an industry asset pricing model is an interesting topic of research. Furthermore, it is well-known that industry portfolios are hard to price using the normal CAPM or 3FM. 9 The rest of this section discusses the methodology used for this model.
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For every industry we create an industry return, a SMB portfolio and a HML portfolio.
Thus, we can now split up the euro area 3FM (as in equation 2) into an international industry model:
where IMRF t , ISMB t and IHML t are the factors for a specific industry and OMRF t , OSMB t and OHML t are the risk factors for the other industries. The model is similar to the international country model with the exception that the factors are now industry-based. The parameterization allows us to check which factors are the most important in explain the crosssection of returns. In case the factors of the other sectors are irrelevant, the international industry model collapses to the industry 3FM:
We use BE/ME-sorted and size-sorted industry portfolios for testing the different asset pricing models. The performance criteria used for the comparison are the same as mentioned above: the (absolute) pricing error (α i 's) and the adjusted R 2 's.
Unfortunately, we cannot compare the country and industry model directly, since they are not nested. Moreover, there is a slight difference between the two European models, which comes from the methodological assumptions that we make (following Griffin, 2002) .
Appendix A discusses this in more detail. Furthermore, we tested an alternative specification where the European models are exactly the same, but this doesn't give major changes for our results.
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DATA
We apply our methodology to stocks from the euro-participating countries: Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal and Spain.
Luxembourg is the twelfth country that belongs to the euro area, but it is usually ignored in this type of studies because of the small number of stocks in this country. The monthly stock returns (including dividends and capital gains) are downloaded from Datastream 12 . For each asset we also retrieve the FTSE industry classification (see Table 1 for the different classifications), market capitalization and the book-to-market (BE/ME) ratio for each month.
As a conditionally risk-free asset we use the return on the one-month euro-mark deposit quoted in London (also extracted from Datastream). All asset returns (before the introduction of the common currency) are translated into Deutsche marks using the bilateral exchange rates. 13 The monthly excess returns are computed by subtracting the risk-free rate from the monthly return of each security.
The biggest difference of European data versus US data concerns the number of stocks.
This holds especially for this paper, since we investigate a domestic 3FM for each country (and for each industry). Table 2 There are big differences in the number of stocks of different industries, ranging from less than 20 for the Information Technology sector in the first four years of our sample to almost 11 The results of this model are available upon request from the author. 12 For each country we selected the stocks that are listed in the Datastream total market index of the countries under consideration. These indices cover 80% of all available stocks, which suggests that it covers more than 99% of the market capitalization of each country. The delisted stocks are taken from the Datastream dead stocks lists. 13 The same holds for the market value and the book-to-market ratio. In order to make a smooth transition to the euro-nominated returns, we multiplied all values with the frozen exchange rate, which is available at: European Central Bank, http://www.ecb.int (accessed 3 October, 2003) of the results by presenting our results both for the whole euro area as well as for the bigger countries/industries only.
The sample runs from July 1991 till August 2002. Although this is a fairly short sample for this type of studies, we chose to stick to recent data only. The reasons for this choice are twofold. First, a much longer time series would lower the listed stocks per country even more.
Secondly, the local versus global discussion on the Fama and French 3FM is based on the assumption of market integration. Although one can argue that the markets in the beginning of our sample might not be fully integrated, Hardouvelis, Malliaropulos and Priesley (2001) find that most of these markets do around 1998. Hence, the start of the sample is a consideration between more available data versus complying with the null hypothesis of integrated markets.
For the construction of the risk factors we follow Griffin (2002) by applying the Fama and French (1992, 1993, 1996) methodology. For stocks to be included in the analysis the firm must have a stock price for June of year t. Furthermore, the firm should have a market value for June of year t and a book-to-market value for December of year t-1. Firms that have a negative book-to-market value on December of year t-1 are not included in the sample. This selection procedure is used for all stocks in the DataStream total market index. Given this selection of firms, in June of year t all stocks are ranked on size. The sample is then split using the median market capitalization of all firms of a country (or industry) into a small (S) and a big (B) portfolio. The stocks are also ranked on their book-to-market equity of December of year t-1. For the book-to-market classification, the bottom 30% are classified as low book-to-market firms (L), the middle 40% into the middle (M) portfolio and the top 30%
as high book-to-market firms (H). Using the intersection of these independent stock splits we can construct six portfolios: BH, BM, BL, SH, SM and SL. The SMB-portfolio is defined as the simple average of all small-stock portfolio returns minus all big stock portfolio returns, or SMB=(SH + SM + SL -BH -BM -BL)/3 for each month. The HML portfolio is the simple average of all high BE/ME stock portfolio returns minus all low stock portfolio returns, or HML=(SH + BH -SL -BL)/2 for each month 14 .
The test assets are in line with the existing literature. We create portfolios based on the ranking of the assets on the BE/ME-ratio or on size. The number of tested portfolios is varied, changing from 3 to 6 and 10. By this variation we can test the robustness of our results.
However, we should note again that the number of stocks is limited for the smaller European countries: the larger the number of portfolios, the less stocks that are on average in a portfolios. For example, in the beginning of the sample Greece only contained eleven stocks.
When these are divided over 10 portfolios, it means that 9 out of 10 portfolios only contain one stock! For completeness, we apply our methodology on all euro-participating countries, but we will check the robustness of the results with respect to the inclusion of these smaller countries or industries.
RESULTS
We use the same performance criteria for measuring the performance of the different asset pricing models as Griffin (2002). The first criterion is the pricing error, also called Jensen's alpha. Under the null hypothesis that the factor model is indeed the data generating process, the predicted value of alpha in the estimated equation should be equal to zero (see equation 2, 4 or 5 for the European, the international or the domestic model respectively). The estimated value of alpha then gives the pricing error of the asset-pricing model under consideration. For each group of assets we report the mean absolute pricing error. 15 The second criterion is the average adjusted R-squared, which is the explanatory power of the regression.
The country vs. the euro area 3FM
For every country in our sample we regress the time series of returns of the different book-tomarket sorted portfolios on three versions of the 3FM: the euro area 3FM, the international country 3FM and the (local) country 3FM (see equations 2,4 and 5). The results are summarized in the Table 4 . The first three rows cover the average results. The following three rows contain the same results but only concerning the bigger countries (Germany, France, Italy and the Netherlands), while the rest of the table presents the performance measures for each country separately.
15 One can also test the pricing errors using the statistical procedures as proposed by Gibbons, Ross and Shanken (1989) . These tests showed that most pricing models didn't have significant alpha's. This is partly caused by the fact that our sample period is relatively short and the Gibbons-Ross-Shanken-test only holds asymptotically under normally distributed errors. Furthermore, the results are very similar to the mean absolute pricing error criterion. Since this last criterion is more relevant in economic terms, we chose to only report the results on the absolute pricing errors.
For example, when the stocks are divided into three book-to-market sorted portfolios we find that the euro area 3FM performs worse than the other two models based on both performance criteria. The mean absolute pricing error for the euro area 3FM (0.449) is more than double compared to the international model (0.191) or the domestic model (0.189). The adjusted R 2 of the euro area 3FM (0.482) is also substantially lower than 0.859 and 0.851 of the international and the domestic asset-pricing model respectively. The results stated in the second and third row represent the cases where the number of portfolios is increased to six or ten. The overall performance of the asset pricing models declines (the mean absolute pricing errors rise, while the R 2 s drop), but the relative conclusions stay the same: both the domestic 3FM and the international country 3FM are clearly better in explaining the cross-section of stock returns than the euro area 3FM is. This result is robust over the number of portfolios used.
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When we compare the international (country) 3FM with the country 3FM the differences are much less pronounced. First of all, the adjusted R 2 s of the international model are marginally higher. This means that the foreign factors hardly have any extra explanatory power compared to the domestic factors, which is in line with expectation, since these factors are highly correlated. However, the international version of the 3FM is not necessarily better in explaining the portfolio returns. In all cases for BE/ME-sorted portfolios the country model has a better performance measured by the mean absolute pricing error. This result is somewhat striking at first glance, but is also reported by Griffin (2002) . He finds the same result using data for the UK, US, Japan and Canada. Apparently, the local factors are far more informative in terms of asset pricing than the other factors are. As a robustness check, we also averaged the results for the bigger countries only (rows 4-6). In that case, all conclusions are the same, except for the 3-sort, where the international country 3FM has a lower mean absolute pricing error than the country 3FM. Also, the difference between the domestic and the euro area 3FM is less pronounced, but the domestic 3FM is clearly favorable on both performance measures. Table 5 shows the results for size-sorted portfolios and the same asset pricing models.
Again we see that euro area 3FM has the worst performance of three models by far. The R 2 s 16 In case we only use three portfolios, we know that the portfolios contain enough stocks, but on the other hand this favors the country model. After all, the domestic market is split into three smaller subsets and hence the explanatory variables in the country three-factor model are more correlated with the dependent variables. Therefore, we should also consider a higher number of portfolios (in our case we used 6 and 10 portfolios). The drawback of using more different portfolios is that the number of stocks per portfolio is decreasing. This holds especially for smaller countries, like Greece and Ireland that have less than 20 stocks in the beginning of the sample. For this reason we also check all our results in case we only consider the bigger countries (or in the following section industries), which contains at least 50 stocks throughout the whole sample.
almost double and the mean absolute pricing errors lower substantially ranging from 30% to 60% of the absolute pricing error of the euro area 3FM. The performance of the international and the country model are again very similar. The R 2 s of the international 3FM are slightly higher than those of the country 3FM, while the results based on the absolute pricing errors differ over the different number of portfolios used. Either way, it can be concluded that the three added factors in the international model don't add much explanatory power.
The industry vs. the euro area 3FM
Several studies (amongst others, Fama and French, 1997; Van Vliet and Post, 2004) show that pricing industry(-sorted) portfolios is very difficult. Most of the studies, however, use global factors in the asset-pricing models. We propose to use a different specification of the FamaFrench 3FM: a factor-model using industrial factors. We test the performance of a pure industry 3FM against a euro-area 3FM, as given by equations (2) and (7). For reasons of comparison we also include an international industry 3FM (similar to the international country 3FM) as denoted by equation (6). The test assets for these models are formed by sorting all assets of a specific industry on book-to-market or on size. Thus, we use BE/MEsorted industry portfolios and size-sorted industry portfolios in this section.
The results presented in Table 6 coincide with the results of the previous subsection.
The euro area 3FM does not contain enough information to price the BE/ME-sorted portfolios as efficient as the international and the industry 3FM, that both contains the local industry factors. The R 2 s of the euro area 3FM are significantly lower and mean absolute pricing error is higher. The difference between the international industry and (local) industry 3FM is very small. The industry model does have lower absolute pricing error for all number of book-tomarket sorted portfolios (3,6 and 10), but this only holds on average and not for each industry separately. The results on the size-sorted portfolios contain no surprises (see Table 7 ). The conclusions are the same as for the book-to-market sorted sector portfolios stating that the more local 3FM is better capable in explaining the cross-section of stock returns. In order to test whether our results are not driven by outliers in smaller industries, we also present the performance measures for the bigger sectors only. These are reported on rows 4-6 of Table 6 and 7. The performance for all models improves slightly, which might be explained by the fact that the test portfolios contain more stocks than the industry portfolios of smaller sectors.
The relative performance, however, remains the same. Summarizing, Tables 6 and 7 show that a local industry three factor model is more capable of explaining the cross-section of industry returns than a euro area version of this model. The result is very interesting and -13-shows that an industry-perspective might be more appropriate in terms of pricing industry portfolios. Clearly, more research needs to be done in this area, but we leave this for future research.
The sections 4.1 and 4.2 have shown that a local 3FM is preferred over the euro area version of the model over the whole sample. Using BE/ME-and size-sorted portfolios we have shown that a domestic 3FM or an industry 3FM has a clear outperformance compared to the euro area 3FM in terms of both R 2 s and the mean absolute pricing error. In the following section we will present the results in case the methodology is applied to sub periods of our sample in order to test the behavior of these models over time.
European integration and the relative performance of asset pricing models
The European Monetary Union has been a very dynamic environment during our sample period. A number of changes in the monetary and legislation system have been implemented in order to achieve a higher level of (real) integration. For example, institutional investors were restricted concerning investments in foreign stocks (stocks denoted in different currency). This restriction is relaxed with respect to other euro-participating countries and since the advent of the euro this restriction was relaxed in a more natural way. Clearly, this might have a considerable impact on financial markets. For example, if financial integration has increased during our sample period, we would expect that the (relative) performance of the euro area 3FM would increase compared to the country/industry (and international) 3FM.
Therefore, we want to split our sample in two halves to test for differences over the two sub periods. Table 8 contains the results of the country, international and euro area 3FM model for both sub samples, for the book-to-market sorted test portfolios and for size-sorted portfolios. Table 9 presents the same results of the industry portfolios using the industry, international industry and euro area 3FM.
Due to different market conditions the actual level of the performance measures are not directly comparable, but the conclusions to be drawn on the relative performance of the models are similar. In almost all cases, the euro area factor model is not able to perform better than any of the other models in both of the sample periods. Also, the performances of the international and local (both the (local) country and the (local) industry model) are not very much apart. More interesting, however, is to compare the relative performances over the different periods with each other. Let's define κ i,j as the ratio of the mean absolute pricing error of the model i over the corresponding value of the model j:
Since a lower value of the alpha corresponds with a better performance of the model, a value of κ country,euro area that is lower than one, means that the country factor model performs better than the euro area factor model in terms of absolute pricing errors. This κ-indicator summarizes the relative performance of the two models into one number. In the rest of the analysis, we will only use the κ-indicator with the alphas of the euro area 3FM in the denominator. Then, in case the level of equity market integration between different countries (industries) has increased during our sample period, the κ-indicator shows a higher value for the second sub sample compared to the first sub sample. Figure 1 shows the values of the κ-indicator for the different models and each sub sample. 17 The first two pairs of bars relate the mean absolute pricing error of the country 3FM
with the euro area 3FM. We see a slight increase in the relative performance of the euro-area 3FM for the book-to-market sorted portfolios, while for the size-sorted portfolios κ hardly changes over the different sub samples. The results for the comparison of the industry 3FM
with the euro area 3FM are depicted in the two other pairs of bars. These show mixed evidence with respect to the κ-indicator. The value of κ for the book-to-market sorted portfolios increases, while it decreases for the size-sorted industry portfolios. One could conclude that there are no significant changes in the relative performance of the different factor models over the sub samples. We should, however, bear in mind that these results are based on the whole sample and thus includes the smaller countries and industries. As mentioned before, this can influence our results. First of all, the portfolios of these countries are very small and we should be careful in interpreting their results. Secondly, although these countries have adopted the euro, they might still be less integrated with the European Monetary Union than other, bigger countries. 17 In order to calculate the values for κ we used the average value of the absolute alphas of the ten sorted portfolios. If the number of portfolios is small, we might favor the domestic (country or industry) model over the European model, because of a high correlation between the local market return and the local portfolios. The drawback of using more portfolios is that the number of assets per portfolio decreases. This is especially an issue when we study smaller countries like Greece and Ireland (see Table 2 ). Therefore, we will also examine the results for the bigger countries (industries) only.
For that reason Figure 2 also depicts the κ-indicators in case only the bigger countries and bigger industries are considered. 18 Concentrating on the results for the industry sorted portfolios we are again confronted with mixed results. The value of κ for the size-sorted portfolios shows no change at all, while the κ-ratio for the book-to-market sorted industry portfolios gives a clear increase. The ratio is still below 1, which means that on average the local industry 3FM is better in terms of mean absolute pricing error than the euro area version of the model, but the difference is almost negligible. When we compare the country 3FM with its euro area counterpart, however, a clear difference between the first and second sub sample can be found. Where the euro area 3FM clearly performs worse in the first part of the sample (with κ-values of 63% for the book-to-market portfolios and 58% for the size-sorted portfolios), the performance of the two models is almost similar in the second part of the sample (the values of κ increased to 94% and 93% respectively). This result could likely be a consequence of the increased rate of integration in the EMU and it might indicate that asset pricing in the euro area has been changing.
A more detailed view on the performance measures for the four bigger countries shows that the conclusion is fairly robust. All four countries considered show an increase both for the book-to-market and the size-sorted portfolios, except for Germany in case book-to-market portfolios are studied (the κ-ratio decreased from 87% to 79% in that case). The overall result seems to be fairly robust. The number of portfolios used in the regressions (3 or 6 instead of 10) does not influence the outcome of our conclusions. Furthermore, one can argue that the euro area factors are still based on all countries. Unreported results show that the conclusions are similar when the "global" factors are based on the big countries only.
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Concluding we can state the (local) country model is losing field against the European three-factor, although its performance is still slightly better. The industry asset-pricing model, however, outperforms the European version in both sub samples. A tentative conclusion would therefore be that industry factors are nowadays more important in terms of asset pricing than country factors concerning assets from the euro area. Though, we should bear in mind that the European models are not fully comparable given our choice of the methodology. In order to test this conclusion more research attention should be paid to the industry three-factor model. 18 A country or industry is considered big as soon as the number of assets in this group is higher than 50 for the complete sample. This means that only four countries are considered big in this sample: France, Germany, Italy and the Netherlands. There are six industries that meet this criterion: Basic Industries, General Industries, Cyclical Consumer Goods, Non-Cyclical Consumer Goods, Cyclical Services and Financials. 19 These results are available upon request.
CONCLUSIONS
In this paper we examine different asset-pricing models applied to stocks in the euro area. All models are an interpretation of the Fama and French three-factor model, which contains a market factor, a small-minus-big factor and a high-minus-low factor (see equation 1).
Although Fama and French (1998) The first part of the paper centers on the euro area 3FM versus a country version for eleven euro-participating countries using both book-to-market and size-sorted portfolios. We show that the euro area 3FM clearly underperforms the country 3FM, as measured by both the mean absolute pricing error and the R 2 . The international version of the model (which splits all factors into a domestic and a foreign part) has a similar performance as the country model.
In other words, the three foreign factors hardly explain and sometimes even jeopardize the performance of the asset pricing model.
We also test different asset pricing models for industry portfolios. In general, industry portfolios are very hard to price, as reported by Fama and French (1997) and Van Vliet and Post (2004) . The models tested include again the euro area 3FM and a local industry asset pricing model. The latter one contains three Fama-French factors that are fully based on stocks of one industry only. We examine the performance of these versions of the 3FM with BE/ME-sorted and size-sorted industry portfolios. The results indicate, similar to the comparison of the country 3FM with the euro area 3FM, that the industry 3FM (the "local" version of the model) outperforms the euro area 3FM. Although this finding is very surprising, it might suggest that industry portfolio returns can be explained by an industry three-factor model more easily. This is an interesting finding from a practical point of view, but more research on industry portfolios is needed in order to understand industry portfolio dynamics.
-17-We executed the same analyses for two equal sub periods. This is a robustness check on the validity of our conclusions. However, one can interpret the outcomes of the analyses as a measure for the European equity market integration. It is well-known that the number of regulatory changes has been huge during the ongoing integration process in the European Union. Next to the harmonization of monetary and policy changes, the relaxation of investment restrictions for European institutional investors has had an enormous impact on the integration process. As a result, the relative performance of the euro area 3FM might increase compared to the local country 3FM. We document this increase in the relative performance for all major euro-participating countries (Germany, France, Italy and the Netherlands). In the first part of the sample the mean absolute pricing error of the local (country) 3FM is on average 40% lower than the euro area factor model, whereas this difference decreased to less than 10% for the second sub period (see Figure 2 ). This finding suggests that asset pricing in the European Monetary Union is changing as well. For the industry portfolios we find mixed evidence with respect to the relative performance of the different asset pricing models for the book-to-market and size-sorted portfolios. We do find, however, that the industry 3FM outperforms the euro area 3FM for all tested portfolios and periods. We realize that this is -to our knowledge-the first paper applying the Fama-French methodology using industry based factors. Therefore, more research should be dedicated to the industry 3FM.
APPENDIX A
The methodology section explains the construction of all different three-factor models that are tested in this paper. It is stated that the two European versions of the asset-pricing model are not comparable, which is explained in this appendix. The factors is defined as the weighted averages of the local country or local industry factors. For the market factor this does not constitute a difference. The European market factor is exactly the same, regardless whether it is constructed using the different country factors or the different industry factors: − is the weight of asset i at time t-1 measured by the market value of asset i relative to the total market value of country/industry X (which can be the domestic market D, the foreign market F, the European market EUR, the industry I or the other industries denoted by O) and S X is the number of assets in country/industry X and N is the total number of assets.
The same does not hold for the SMB and HML portfolios. These portfolios are constructed as simple averages of smaller portfolios (SH, SM, SL and so on) and therefore the stocks will not have the same weights in case the portfolios are constructed using country or industry factor portfolios. Intuitively, this is also clear: the large stocks in a small country might not be a large stock in European context. We choose to follow the methodology of Griffin (2002) in order to be able to compare our results with the literature.
Another possibility is to construct the ESMB and EHML independently from the country and industry information. In that case the model would be a true European Fama and French three factor model, but it would not be a nested model of the international country or international industry model anymore. This is a second reason to stick to the methodology of Griffin (2002) . We also calculated the results using this other European model, but the results are not very different from the currently used model. In most cases the performance measures are approximately equal to each other.
-22- This table reports the summary statistics on the market indices used in the analysis. The indices are constructed using all available stocks from Datastream that fulfill the criteria (see section 3). Panel A presents the summary statistics and **, *** used for the Jarque-Bera statistic denote significance at the 5% and 1% significance levels respectively. Panel B reports the unconditional correlations between the market indices. This table presents the two performance measures resulting from regressing the book-to-market sorted portfolios of the countries considered using the full sample on three different asset pricing models: the euro area 3FM, the international country 3FM and the country 3FM (see equation 2, 4 and 5 respectively). For each model the mean absolute pricing error is stated in the first column of the model and the second column contains the average adjusted R 2 . The top rows depict the averages of the performance measures for all countries and the three following rows average over the four largest countries (France, Germany, Italy and the Netherlands).
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International This table presents the two performance measures resulting from regressing the size sorted portfolios of the countries considered using the full sample on three different asset pricing models: the euro area 3FM, the international country 3FM and the country 3FM (see equation 2, 4 and 5 respectively). For each model the mean absolute pricing error is stated in the first column of the model and the second column containes the average Adjusted R2. The top rows depict the averages of the performance measures for all countries and the three following rows average over the four largest countries (France, Germany, Italy and the Netherlands).
International This table presents the two performance measures resulting from regressing the book-to-market sorted portfolios of the industries considered using the full sample on three different asset pricing models: the euro area 3FM, the international (industry) 3FM and the industry 3FM (see equation 2, 6 and 7 respectively). For each model the mean absolute pricing error is stated in the first column of the model and the second column containes the average Adjusted R2. The top rows depict the averages of the performance measures for all industries and the three following rows average over the six largest industries. (Basic Industries, General Industries, Cyclical Consumer Goods, Non-Cyclical Consumer Goods, Cyclical Services and Financials).
International This table presents the two performance measures resulting from regressing the size-sorted portfolios of the industries considered using the full sample on three different asset pricing models: the euro area 3FM, the international (industry) 3FM and the industry 3FM (see equation 2, 6 and 7 respectively). For each model the mean absolute pricing error is stated in the first column of the model and the second column containes the average Adjusted R2. The top rows depict the averages of the performance measures for all industries and the three following rows average over the six largest industries. (Basic Industries, General Industries, Cyclical Consumer Goods, Non-Cyclical Consumer Goods, Cyclical Services and Financials).
International This table presents the two performance measures resulting from regressing the book-to-market sorted and sizesorted portfolios of the industries considered for two different sub samples on three different asset pricing models: the euro area 3FM, the international (industry) 3FM and the industry 3FM (see equation 2, 6 and 7 respectively). For each model the mean absolute pricing error is stated in the first column of the model and the second column contains the average adjusted R 2 . The first three rows of each panel depict the averages of the performance measures for all countries and the three following rows average over the four largest countries (France, Germany, Italy and the Netherlands). Panel A and B present the figures for both sub samples for the book-to-market sorted portfolios. Panel C and D present the same statistics for the size-sorted portfolios.
International This table presents the two performance measures resulting from regressing the book-to-market sorted and sizesorted portfolios of the industries considered for two different sub samples on three different asset pricing models: the euro area 3FM, the international (industry) 3FM and the industry 3FM (see equation 2, 6 and 7 respectively). For each model the mean absolute pricing error is stated in the first column of the model and the second column contains the average adjusted R 2 . The first three rows of each panel depict the averages of the performance measures for all industries and the three following rows average over the six largest industries. (Basic Industries, General Industries, Cyclical Consumer Goods, Non-Cyclical Consumer Goods, Cyclical Services and Financials). Panel A and B present the figures for both sub samples for the book-to-market sorted portfolios. Panel C and D present the same statistics for the size-sorted portfolios.
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